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Introduction
Non-suicidal self-injury (NSSI), which refers to direct and deliberate harm of bodily tissue in the absence of suicidal intent, is a major public health problem in the US and around the world. Data suggest that approximately 4% of adults in the US population exhibit NSSI (Briere & Gil, 1998; Klonsky, Oltmanns, & Turkheimer, 2003) , and that adolescents are at even higher risk, with approximately 12-21% reporting a lifetime history of NSSI (Ross & Heath, 2002; Whitlock, Eckenrode, & Silverman, 2006; Zoroglu et al., 2003) . Recent research has begun to systematically describe the form and function of NSSI (Brown, Comtois, & Linehan, 2002; Nock & Prinstein, 2004 , 2005 ; however, the potential pathways to this behavior are not well understood. One consistently reported relation is that between a history of child maltreatment, defined here as ARTICLE IN PRESS www.elsevier.com/locate/brat 0005-7967/$ -see front matter r 2007 Elsevier Ltd. All rights reserved. doi:10.1016 All rights reserved. doi:10. /j.brat.2007 neglect or abuse during childhood, and the development of NSSI. For instance, sexual abuse has shown a strong association with different forms of self-injury, including NSSI (Bergen, Martin, Richardson, Allison, & Roeger, 2003; Nock & Kessler, 2006; Peters & Range, 1995; Yates, 2004) , while physical abuse has been associated with such outcomes in some studies (e.g., Joiner et al., 2007) but not others (e.g., Nock & Kessler, 2006) .
There are at least two important limitations of prior research in this area. First, the relation between different forms of child maltreatment and NSSI remains unclear, as most studies examine only one type of neglect or abuse. This makes it difficult to compare results across studies. Examining the relations between specific forms of child maltreatment and NSSI within a single study provides more detailed information about the relative magnitude of these associations and may facilitate greater understanding of how and why these constructs are related. Second, beyond knowing that child maltreatment is related to NSSI, it is important scientifically and clinically to better understand the factors that mediate or explain this relation. The potential mechanisms involved may vary depending on the type of neglect or abuse in question and variability among individual cases also is likely. Careful study and delineation of the mediators of these relations is an important and necessary step in understanding how NSSI might develop, and in informing prevention and intervention programs in the future.
Prior work suggests that people most often engage in NSSI for the purposes of emotion regulation or social communication (Brown et al., 2002; Nock & Prinstein, 2004 , 2005 . However, what has not been explained is why some individuals choose NSSI to achieve these ends rather than other behaviors that might serve similar functions, such as alcohol/drug use or bingeing/purging. One possibility is that some people select NSSI due to the directly self-injurious nature of this behavior, and that they learn to do so via modeling of earlier abuse by others. In other words, individuals who are excessively criticized and verbally or emotionally abused may, over time, learn to engage in excessive self-criticism and use NSSI as a form of direct ''self abuse.'' For instance, people who experience maltreatment during childhood in the form of repeated insults, excessive criticism, or some form of physical abuse may come to adopt a similarly critical view of themselves over time through modeling the behavior of those who criticized and abused them. This could lead to the development of a self-critical cognitive style, and may ultimately manifest in the engagement in NSSI as an extreme form of self-punishment or self-abuse whenever they disapprove of their own behavior. NSSI is undoubtedly a multi-determined behavior that cannot be explained through one simple pathway such as this, but the examination of multiple pathways, such as the one proposed here, is necessary to begin to understand this dangerous behavior. According to this model, the presence of child maltreatment is related to later engagement in NSSI during adolescence, and this relation is mediated by the presence of a self-critical cognitive style. We are proposing that it is self-criticism specifically that would mediate this relation given the directly self-abusive nature of NSSI. Beyond demonstrating mediation, the case for self-criticism as a mechanism through which maltreatment is associated with NSSI would be strengthened considerably if we were able to demonstrate specificity of this proposed mechanism by ruling out plausible alternatives (see Kazdin & Nock, 2003) . For instance, we would first want to show that the alternative model in which maltreatment mediates the relation between self-criticism and NSSI is not supported. In addition, we would want to rule out other plausible alternative mediators. For instance, the possibility exists that it is not self-criticism per se, but the more general perception of criticism from others could also explain (i.e., mediate) this relation. The demonstration of such a relation would weaken the case for proposing self-criticism as a specific mediator. It is also possible that the relation between child maltreatment, self-criticism, and NSSI could be explained by the more general presence of major depression. Confidence in the importance of self-criticism as a specific mediator of the relation between maltreatment and NSSI would be strengthened if such relations existed even after taking the presence of major depression into account. We sought to test this theoretical model as well as these alternative explanations of the data in the current study.
The first goal of this study was to document the extent to which different types of childhood maltreatment, including: sexual, physical, and emotional abuse, as well as physical and emotional neglect, are associated with the presence of NSSI. The second goal was to test a mediation model in which adolescent self-criticism mediates the relation between childhood maltreatment and the presence of NSSI during adolescence. Prior work by Hooley, Ho, Slater, and Lockshin (2002) has shown that self-harming adolescents are more likely to tolerate physical pain in an experimental study if they believe that they are bad, flawed, and defective. The current study builds on this earlier work by (a) examining such self-criticism as a potential mediator in the relation between childhood maltreatment and NSSI, and (b) by testing alternative mediators, including perceived criticism from others and the presence of major depressive disorder, in order to test the specificity of self-criticism as a mediator. Through this investigation we hope to further illuminate the determinants of NSSI and to delineate a potential pathway through which NSSI can occur.
Method

Participants
Ninety-four (73 female) adolescents aged 12-19 years (M ¼ 17.14, SD ¼ 1.88) were recruited via announcements posted in local psychiatric clinics, newspapers, community bulletin boards, and the internet. Of these, eight did not complete all study assessments and consequently were excluded from analysis. This sample size (N ¼ 86) provided statistical power to detect small, medium, and large effect sizes (r) of 0.15, 0.82, and 0.99, respectively, using two-tailed tests with alpha set at 0.05. The 86 adolescents providing data for this study (69 female; age in years: M ¼ 17.03, SD ¼ 1.92) self-reported ethnicity as: 73.3% European American, 3.5% African American, 7.0% Hispanic, 4.7% Asian American, 11.7% biracial or other ethnicity. All participants provided written informed consent to participate. Parental consent was obtained for those under the age of 18 years.
Assessment
Childhood maltreatment
Childhood maltreatment was evaluated using the Child Trauma Questionnaire (CTQ; Bernstein, Ahluvalia, Pogge, & Handelsman, 1997), a widely used 28-item measure that assesses five different forms of childhood trauma (Cronbach's a in the current sample): physical abuse (a ¼ 0.88), sexual abuse (a ¼ 0.93), emotional abuse (a ¼ 0.88), physical neglect (a ¼ 0.73), and emotional neglect (a ¼ 0.90). Participants report whether an item from the questionnaire is ''never true,'' ''rarely true,'' ''sometimes true,'' ''often true,'' or ''very often true.'' Prior work has supported the reliability and validity of the CTQ for identifying children who have suffered from each type of maltreatment (Bernstein et al., 1997) .
Self-criticism
Self-criticism was evaluated using the Self-Rating Scale (SRS; Hooley et al., 2002) , an eight-item measure that assesses the extent to which an individual endorses self-critical statements (e.g., ''sometimes I feel completely worthless,'' ''others are justified in criticizing me,'' ''I am socially inept and socially undesirable''). Participants respond to these items on a 0-7 scale, judging how strongly they agree with these statements. This measure demonstrated good internal consistency reliability in the current sample (Cronbach's a ¼ 0.88).
Perceived criticism
Perceived criticism was evaluated using a brief, four-item measure called the Perceived Criticism Scale (PCS; Hooley & Teasdale, 1989) . Participants were asked to respond to questions regarding criticism from others (e.g., ''How critical do you think your mother is of you?''y''When your mother criticizes you, how upset do you get'') on a 1-10 scale. Responses were evaluated to determine how critical each subject perceived their primary guardian to be, and how affected each child was by that criticism. This measure demonstrated good internal consistency reliability in the current sample (Cronbach's a ¼ 0.74).
Non-suicidal self-injury
Non-suicidal self-injury was assessed using the Self-Injurious Thoughts and Behaviors Interview (SITBI; Nock, Holmberg, Photos, & Michel, in press), a clinician-administered interview that assesses a range of SITB including both suicidal behaviors and NSSI. Given the focus of the current study, we examined only items related to the presence of NSSI in the past year (''In the past 12 months, have you done something to hurt yourself without intending to die?''). Prior work has revealed that the SITBI has strong inter-rater reliability (average k ¼ 0.99, r ¼ 1.0) and test-retest reliability over a 6-month period (average k ¼ 0.70, ICC ¼ 0.44) (Nock et al., in press) . Construct validity also was demonstrated via strong correspondence between the SITBI and other measures of NSSI. Among those who reported engaging in NSSI, the functions of this behavior were assessed using the Functional Assessment of Self-Mutilation (Lloyd, Kelley, & Hope, 1997) . The FASM includes 22 reasons for which a person may engage in NSSI, and the participant endorses each on a 0-3 scale. Confirmatory factor analysis and reliability analyses have demonstrated that these 22 items represent four over-arching functions of NSSI including automatic negative reinforcement, automatic positive reinforcement, social negative reinforcement, and social positive reinforcement (Nock & Prinstein, 2004) , and subsequent work has supported the construct validity of these four functions (Nock & Prinstein, 2005) .
Depression
If our mediation model showing that self-criticism mediates the relation between child maltreatment and NSSI is supported, it would be important to rule out the possibility that this relation is accounted for by the more general experience of depression. In order to test this, the presence of a major depressive disorder among participants was measured using major depressive disorder module of the Schedule for Affective Disorders and Schizophrenia for School Aged Children-Present and Lifetime Version (K-SADS-PL; Kaufman, Birmaher, Brent, Rao, & Ryan, 1997) . K-SADS-PL interviews were conducted by the last author and four trained and supervised research assistants, and independently rated interviews showed excellent inter-rater reliability (average k ¼ 0.93).
Data analyses
The associations between childhood maltreatment and NSSI were examined by calculating the zero-order correlations among these constructs. The types of maltreatment that were significantly correlated with NSSI were further tested in mediation models following standard methods for such tests outlined in prior research (Baron & Kenny, 1986; Holmbeck, 1997; Kazdin & Nock, 2003) . Specifically, four criteria had to be met: (1) the independent variable must be correlated with the dependent variable; (2) the independent variable must be correlated with the potential mediator; (3) the dependent variable must be correlated with the potential mediator; and (4) if the first three conditions are met, it must be shown that the relation between the independent and dependent variable decreases significantly with the potential mediator in the model while the relation between the mediator and dependent variable remains.
Results
Childhood maltreatment and NSSI
Correlation analyses revealed small to medium relations between the different types of child maltreatment and the presence of NSSI within the past year (see Table 1 ). More specifically, physical neglect, emotional abuse, and sexual abuse were significantly associated with NSSI, while physical abuse and emotional neglect had small, non-significant relations with NSSI.
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Potential mediators of the relation between childhood maltreatment and NSSI
Given that emotional abuse, sexual abuse, and physical neglect were significantly correlated with presence of NSSI within the previous year, we next examined potential mediators of these relations. The results of these analyses (Table 2) revealed that self-criticism was strongly associated with both emotional abuse and frequency of NSSI. We followed this finding with a formal test of statistical mediation (Fig. 1) . This revealed that self-criticism statistically mediated the relation between emotional abuse during childhood and engagement in NSSI during adolescence (Sobel, 1982 test, z ¼ 2.07, po0.05) . Notably, analyses revealed that a mediation model with self-criticism as the independent variable and emotional abuse as the mediator in the prediction of NSSI was not supported (z ¼ 1.11, ns) , supporting the specificity of the model presented in Fig. 1 .
Analyses also revealed that although higher scores on the perceived criticism measure were associated with a history of emotional abuse, they were not associated with engagement in NSSI (Table 2), suggesting that while self-criticism mediates the relation between emotional abuse and NSSI perceived criticism does not, further supporting the specificity of self-criticism.
In order to test whether the mediating role of self-criticism remains even after controlling for the presence of major depression, we analyzed the mediation model presented in Fig. 1 with the presence of major depression (coded 0,1) statistically controlled in the first step of each analysis. These analyses revealed that emotional abuse was no longer significantly related to NSSI (b ¼ 0.16, ns), precluding a formal test of mediation. However, although self-criticism and depression were significantly related (r ¼ 42, po0.001), it is important to note that they were not completely overlapping (sharing only 17.6% of their variance), and that self-criticism continued to predict NSSI even when depression was controlled in the model (b ¼ 0.37, po0.001). These findings suggest that self-criticism continues to be significantly predictive of NSSI even after accounting for the presence of major depression. Finally, consistent with the view that self-criticism may be related to NSSI due to attempts at ''self-abuse'' or ''self-punishment,'' we found that scores on the self-criticism measure were significantly associated with participants' endorsement of self-punishment as a motive for NSSI on the FASM (r ¼ 0.51, po0.001), but not with the more general functions of NSSI such as automatic negative reinforcement (r ¼ 0.04, ns), automatic positive reinforcement (excluding the self-punishment item; r ¼ 0.11, ns), social negative reinforcement (r ¼ 0.14, ns), and social positive reinforcement (r ¼ À0.08, ns).
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Discussion
NSSI is a serious problem among adolescents around the world, yet little is known about the determinants of these behaviors. Our results indicate that both sexual abuse and physical neglect are associated with NSSI, which is consistent with some prior research on this relation (Joiner et al., 2007; Lipschitz et al., 1999; Simpson & Porter, 1992) . This investigation is the first to our knowledge to also document a strong relation between childhood emotional abuse and NSSI. Physical abuse and emotional neglect were not significantly associated with the presence of NSSI, suggesting that not all types of child maltreatment are associated with NSSI. An important next step will be to better understand why some types of maltreatment, but not others, are related to engagement in NSSI.
Expanding upon these results, analyses revealed that the relation between childhood emotional abuse and engagement in NSSI during adolescence is partially explained by the presence of a self-critical cognitive style. Emotional abuse during a child's formative years could result in a tendency to internalize critical thinking toward the self. In the face of stressful events, adolescents who have developed such a cognitive style may be more likely to engage in NSSI for self-punishment. These findings are consistent with prior work on the relations between self-criticism and both eating disordered behavior (Dunkley & Grilo, in press) and suicidal behavior (Grilo et al., 1999) . Our study extends this earlier work and provides preliminary support for a model in which self-criticism is a specific mechanism through which early abuse is associated with subsequent NSSI. Of course, like these earlier studies, ours is cross-sectional and therefore no inferences can be drawn about the temporal relations among these constructs. Moreover, the presence of depression was an important factor in this process and accounted for at least part of the relation between emotional abuse and NSSI, although selfcriticism continued to relate to NSSI even in the presence of depression. Overall, these preliminary findings lay a foundation for future research on the relations among child maltreatment and self-injurious behaviors.
These results must be considered within the context of the limitations inherent in our methods. One important limitation that bears repeating is that our variables were measured cross-sectionally. This makes it impossible to determine the directionality of the observed relations. Alternate conclusions can be posited from the data if different potentially causal relationships are taken into consideration. For example, NSSI may produce a self-critical style, in contrast to our assumption that the association exists in the opposite direction.
The use of retrospective self-report data also introduces several well-known limitations, such as error due to forgetting and biased recall. Recent systematic reviews suggest that although retrospective recall of childhood events can provide useful and fairly accurate data, there is a significant tendency to under-report instances of maltreatment (see Brewin, Andrews, & Gotlib, 1993; Hardt & Rutter, 2004) . Because of their ages, our adolescent participants were not as temporally removed from the reported events as adult participants; however, the tendency to under-report their engagement in self-injurious behaviors may reduce the effect sizes of the relations in this study. A final limitation of this study is that all of our participants were adolescents and young adults who agreed to participate in a lab-based study. Our findings may not generalize to younger or older populations or to those unwilling to participate in research studies.
These limitations notwithstanding, the conclusions presented in this paper have important implications for NSSI research. Other cognitive characteristics must be investigated as potential mediators between child maltreatment and NSSI to determine possible warning signs for engaging in NSSI and to help identify malleable risk factors. Discovering such factors can help to develop better methods for both identifying and treating NSSI. Indeed, self-injurious thoughts and behaviors are notoriously difficult to detect, in part because many individuals are reluctant to report on their engagement in such behaviors and so researchers and clinicians must rely on other methods for identifying who is most at risk (e.g., Nock & Banaji, 2007) . Toward this end, knowledge of which proximal factors (e.g., self-criticism) might explain the process through which distal events (e.g., maltreatment) might ultimately influence engagement in NSSI can help researchers and clinicians better identify which people experiencing the distal event will be most at risk for NSSI.
In additional, knowing the processes through which NSSI may develop and be maintained can inform treatment efforts aimed at decreasing and preventing NSSI. In the current case, it is possible that family interventions directed at decreasing child maltreatment may decrease the likelihood of NSSI among children and also that psychosocial interventions aimed at decreasing adolescent self-criticism may be effective in treating or preventing NSSI. Moreover, such decreases in self-criticism may represent one mechanism through which the treatment of NSSI leads to therapeutic change (Kazdin & Nock, 2003) . Advances are needed in many areas in scientific and clinical efforts to understand, assess, and treat NSSI, and this study represents one small step toward such progress.
